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Clinical significances of tumor markers ESM-1, MMP-2 and MMP-9 in differentiating benign and malignant
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[ Abstract] Objective To explore the clinical significances of tumor markers endothelial cell specific molecule-1
(ESM-1), matrix metalloproteinase-2( MMP-2) and matrix metalloproteinase-9 ( MMP-9) in differentiating benign and
malignant pleural effusions. Methods Ninety-nine pleural effusion patients admitted to the Department of Cardiothoracic
Surgery, Guangzhou Red Cross Hospital Affiliated to Jinan University from January 2018 to March 2019 were selected,
including 53 patients with malignant pleural effusion( malignant pleural effusion group) and 46 patients with benign
pleural effusion( benign pleural effusion group). Enzyme-linked immunosorbent assay ( ELISA) was used to detect the
levels of ESM-1, MMP-2 and MMP-9 in the patients’ pleural effusion. The receiver operator characteristic ( ROC)
curve was used to analyze the diagnostic efficacy of ESM-1, MMP-2 and MMP-9 in differentiating benign and malig-
nant pleural effusions. Results The levels of ESM-1, MMP-2 and MMP-9 in pleural effusion in the malignant pleural
effusion group were significantly higher than those in the benign pleural effusion group(P <0.05). The pathological
type and T stage of patients with malignant pleural effusion were significantly correlated with the levels of ESM-1, MMP-2
and MMP-9 in pleural effusion( P <0.05). The metastasis of distant organs had a significant relationship with the
levels of MMP-2 and MMP-9 (P <0.05), but did not have a significant relationship with the level of ESM-1( P >
0.05). The results of ROC curve analysis showed that ESM-1, MMP-2 and MMP-9 had diagnostic value in differentiating
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benign and malignant pleural effusions( P <0.05) , and their cut-off values were 40. 110 ng/ml, 446. 690 ng/ml and
145. 560 ng/ml, respectively. The results of the combined diagnosis of ESM-1, MMP-2 and MMP-9 showed that the
combination of MMP-2 + MMP-9 had the highest sensitivity(96.2% ) , and the combination of MMP-2 + ESM-1 had the
highest specificity( 89. 1% ), and the combination of ESM-1 + MMP-2 + MMP-9 had the best diagnostic performance
[ area under the curve( AUC) =0. 928 ]. Conclusion The expression levels of ESM-1, MMP-2 and MMP-9 in malig-

nant pleural effusion are significantly increased, which can be used as indicators to differentiate benign from malignant

pleural effusions. The combined diagnosis of the three tumor markers is more effective.
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